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FIELD OF INVENTION 

This invention relates to a composition conq)rising a mixture of at least two iscom 
complexes or iscom matrix conq>lexes, each complex comprisiDg one s^nm 
fraction from Qfdllaja Saponaria Molina, and the use thereof as immunomodulators 
or a^yuvants in formulations to be used for immunisations including vaccines. 
Especially the invention relates to ^ use of purified, semipuiified or defined 
fiactions of quill^a saponin in iscom and iscom-mahix adjuvanted vaccines. The 
use of saponin preparafions according to this invration results in products with 
increased tolerability and mcreased immunogenidty. The preparations may be used 
in methods to tailor the immunogenidty with increased control of inflammatory, 
hypersensitivity and allergic reactions. 

PRIOR ART 

The immune stimulatory properties of quill^a sqionins have been known for long 
ORamon 1926) and quillqa ssq^onins have bem used in free form, sometimes in 
combination widi A1(0H)3 in commercial vacdnes since 19S0:s (Dalsgaard 1978» 
Ma et aL 1994» Espinet 19S1). A substantially more efiGdent use of the quilUga 
sqKMuns compared to conventional fi«e fiirms was described by Morein et al., in 
19S4 - the ISCOM tedmology (EP 0 109 942 Bl, EP 0 242 380 Bl and EP 0 180 
564 Bl) and a few years later the ISCOM-matrix technology (L5vgren and Morem 
1988, EP 0 436 620 Bl). Usmg the iscom technology vaccme antigens are incorpo- 
rated into a 40 nm conq>lex consistii^ of quillaja sq)Qniiis, cholesterol and 
phospholipid(s). The ISCOM-matrix technology employs tiie quillaja saponin: 
cholesterolrphospholipid conqylex in mbcture (not associated) with tihe antigen(s). 
Both tedmologies decreases or abolish the haraiolytic activity of tiie quilltya 
ss^oninS) a property casing local side effects and adds to the overall toxidty of 
quillaja saponin preparations CBomfod et al 1992). 



Quillaja saponin pr ep arat ions are heterogeneous mixtures of sur&ce-active 
glycosides and serious problems in finding/defining batches with predicted and 
consistent adjuvant activity led to the isolation and characterisation of a 'liomo- 
gmous" fraction denoted ''Quillaja Siqfonana Molina" (Dalsgaard, 1974). This 
fiaction was later shown to contain a range of related structures that were further 
purified into fractions^eaks by means of reversed phase HPLC (Kensil 1 988, 1 99 1 , 
Kei^ 1990 EP 0 362 279 B2. EP 0 555 276 Bl). The motivation for diis purifi- 
cation was not only to produce homogenous fiactions of saponins that w^ readily 
charactmsed and defined but also to define a less toxic product. Acute toxicity or 
side effects have been major concerns for both veterinary and particulariy human 
use of quillaja saponins in vaccine preparations. Theses goals were only partially 
met with success, the purified fiactions e.g., QA-21 (EP 0 362 279 B2) and 
combinations of fiactions A and C (WO 96/1 1711, Iscotec-patent) wctc indeed 
diemically defined compared to ''Qmllaja Saponaria Mohna" but they still caused 
some toxicity and side effects. Despite fiie &ct that fiaction A virtually lack 
toxicity, a mixture consisting of 70% fiaction A and 30% fi:action C was not or only 
marginally less toxic than 100 % of fiaction C of Quillaja Saponaria Molina. 

hi work leading to fb& present invention it was also shown tiiat die different quillqa 
saponin fiactions had not only different toxicity but also different inununo- 
modulating pnq)erties (Johansson et al., EP 0 362 279 B2). By combining diese 
fractions different immunomodulating capacities were obtained e.g. a Thl driving 
or a Th2 driving capacity. It is, however, desirable to reduce the side effects that 
limits the amount of each fiaction to be used in a tolmble fomulation. 

SUMMARY OF THE INVENTION 

Ihe piesfflt invention relates to ttie use of at least two purified peaks or defined 
fiactions of quillaja sqionin in isccmi and iscom-matrix as separate ^ties 
^articles). Le. tiiese fiactions are not combined in the very same iscom or iscom- 
matrix particles, and the particles witii different loads are mixed togetiier to 



constitote a fomulatiaii fer immumsafion. It has surprisingly turned out that a 
mixture of iscom or iscom matrixes each comprising a diflfeient firaction of Quillaja 
Sqponaria Molina has lower toxicity than when these QuiUaJa S(q>omria Molina 
fractions arc integrated into Ihe same iscom or iscom matrix particle. For example 
the mixture of fraction A-matrix and fraction C-matrix, or the use effraction A- 
matrix or fraction Crmatrix alone were considerably less toxic in mice dian when 
the same fractions were int^gnited in the same iscom matrix 
Further, the imraunogenidty or immune modulating propertie are easier to tailor, 
and flie possibilities are considerably aihanced to make improved vaccine formula- 
tions optimised bofli for the target species and die needs/requirements of vaccine 
andgw. 

Mice are particularly sensitive to quillaja saponins and ovmiosii&g leads to deadi 
widiin4 days, oftra wifliin 24 hours, Thttcformice wae used to monitor the effects 
of toxicity and inmiunogenidty of the fiirmulations prqiared accordirig to diis 
invention. The interspecies variation in sensitivity to quilUya saponin is huge and 
reflects die needs for species optimisation to obtam tolerable fi>rmulation$, but also 
for stefflng to obtain optimal immunogenicity of vacdne finmulations. E.g. equines 
do not die from large doses of quillqa saponin, but tii^ are prone to develop fev^ 
and local side efifects afiar irgection with free Qfiillt^a Saponaria Molina, iscoms 
and iscom-matrix produced from QuUlaja Saponaria MoUna or mixed fractions of 
Qutllqja Saponaria Molina 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention rdiates to a composition cornprising a mixture of at least two 
iscom complexes each conq[>lex comprising essential^ one saponin fraction from 
Quillaja Scponaria Molina. The iscom complex may be an iscom matrix complex 
or an iscom complex. 



• 
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Iscom contafais at least one glycoside, at leas^ 

antigen substance. The lipid is at least a sterol such as cholesterol and optionally 
also phosphatidyl cholme. This complexes may also contain one or more other 
immunomodulatory (adjuvant-active) substances, and may be produced as described 
5 in EP 0 109 942 BP 0 242 380 Bl and EP 0 180 564 Bl. 

An iscom matrix, comprises at least one glycoside and at least one 1^^^^ 
at least a sterol such as cholesterol and optionally also phosphatidyl choline. Hie 
iscom complexes may also ccmtam one or more olber immunomodulatory 
10 (adjuvant-active) substances, not necessarily a s^omn, and may be i^oduced as 
described hi EP 0 436 620 Bl. 

The composition according to the mvention may canqnise iscom or iscom matrix 
complexes only or mixtures of iscom complex and iscom matrix comply Different 
1 5 iscom and/or iscom matrix may be mixed wherein different saponin fractions from 
QjuUUga Saponaria Molma are used. 

The invention also covers the use of a mixture of at least two iscom or iscom matrix 
con^lex^ each comprismg one saponin fraction from QuUlaja &q)onaria Molina 
20 for the pr^aration of an inmumomodulating pharmaceutical. 

Another aspect of the mvention is the use of a mixture of at least two iscom or 
iscom matrix complexes according to claim 1 each comprising one saponin fraction 
from Qtdllcya St^onaria Molina and at least one antigen for fiie preparation of a 

25 vaccine. 

A fiirther aspect of die mv^on is the use of a mixture of at least two iscom matrbc 
complexes according to claim 1 each comprismg one s^onin fraction from QuiUaja 
Saponaria Molina for the preparation of an adjuvant 

30 



Tlie iouimc^ea whiGh is incotpota^ 

accoidaiice wifli fhis invaitiioQ may be any ch^cal entity which can induce an 
inumme response in an individual such as (but not limited to) a human or other 
anhnal, including but not limited to a humoxal and/or cdl-mediated immune 
response to bactma, viruses, mycoplasma or other micro-oi]ganisms. The specific 
immunogen can be a protein or peptide^ a carbdhydrate, polysacdiaride, a lqx>- 
polysacchazide or a lipopqitide; or it can be a combination of any of these. 

Particularly, the spedfic immunogen can mdude a native protein or protein 
firagment, or a synthetic protein or protein fiagm^ or pq)tide; it can include 
glycoprotein, gIycopq)tide^ lq>oprotein, lipopeptide, nucleoprotein, nucleopqrtide; it 
can include a peptide-pqptide conji^ate; it can include a recombinant nudeic add 
expression product 

Exanq)lesofsucbimmunogais are cited in EPO 109942B1 andmclude,butate 
not limited to, those that are capable of eliciting an immune response against viral 
or bacterial hq)atitis, inJBuenza, dqihtfaaia, tetanus, pertussis, measles, mumps, 
rubella, polio, pnmunococcus, herpes, respiratory syncytial virus, haemophilias 
influenza, chlamydia, varicella-zoster virus, rabies or human imnumodefidency 
virus. 

The antigois may be incorporated into iscom or coupled on to is com or iscom 
matrix or mixed with iscom and/or iscom matrix. Any mixtures of such iscom or 
iscom matrix may be used. One or more antigens may be used and a transport and 
passenger antigen may be used as described in EP 9600647-3 OK:T/SB97A)0289). 

The lipids used are particularly tiiose described m tiie iqyplicanf s patent EP 0 109 
942 Bl in particular on p. 3 and in patent EP 0 436 620 Bl onp. 7 lines 7-24. 
Especially sterols sudi as diolesterol aod phospholq)ids such as phosphatidyl- 
ethanolamin and phosphatidylcolin are used Lipid-ccmtamiiig receptors tiiat bind to 
tiie cell-binding components, such as glycolipids including Hbs cbolm toxm's 
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receptor, which is the ganglioside GMl, and focosed blood group antigen may be 
used. The cell-Wnding components can tiien ftmction as raucus targeting molecule 
. and be bound to the lipid-containing substances through simply mixing fliem with 
conq)lexes that contain tiieni. Iscom complexes comprising such tecq>tai8 and 
5 leceptors are desaribed in WO 97/30728 

The tenn " one saponin fiaction fix>m Quillqja Saponaria Molina." is used 
throughout this specification and in die claims as a g^eric desciq)tion of a semi- 
purified or defined saponin fiacdon of Quillaja Scponaria or a substantially puie 

10 fiaction. It is important ttiat the fiaction does not contain as much of ax^ other 

fiaction to negatively affect die good results that are obtained when die mixtures of 
iscom or iscom matrix comprising essentially one fiaction is used. The saponin 
preparation may^ if desired, include minor amounts for example up to 40% by 
weight, such as up to 30 % by weight, up to 25 % by weight, up to 20 % by weight, 

15 up to 1 5 % by weight, up to 1 0 % by weight, up to 7 % by weight, up to 5 % by 
weight, up to 2 % by weight, up to 1 % by wei^t» iq> to 0, 5 % by weight up to 0, 1 
% by weight of other ccnnpounds such as other si^omns or other a<yuvant materials. 

The s^nin fractions according to the invention may be the A, B and C fiactions 
20 described in WO 96/1 1711, the B3, B4 andB4b fiactions describedinEP 0 436 620 
The fiactions QAl-22 described in EP 0 3632 279 B2, Q*VAC (Nor-Feed, AS 
D^Qunaric), QuUUtfa Sqponarta Molina Spikoside (Isconova AB, Ultunaall^ 2B, 
756 51 Uppsala, Sweden ) 

25 The fiactions QA.1-2-3-4-5-6.7.8-9-10-1M2-13-14-15-16.17-18-19-20-21 and 22 
of EP 0 3632 279 B2, Especially QA-'7, 17-18 and 21 may be used. They are 
obtained as described in EP 0 3632 279 B2, especially at page 6 and in Exanqile 1 
on page 8 and 9, 

3 0 Fiactions A, B and C described in WO 96/1 1 7 1 1 are prepared fitim die lq)ophilic 
fiaction obtained on chromatographic separation of tiie crude aqueous Qiiilhga 



Saponaria Molina extract and dution with 70% acetonitrile in water to recover flie 
lipophilic ftaction. This lipophilic firaction is fliai 5q)arated by sonipiqpaiative 
HPLC with ehition iismg a gradient of fipom 25% to 60% acetonitrile in ad^c 
water. The fiaction referred to haein as "Fraction A" or "QH-A" is, or corresponds 
5 to, the faction, ijviiidi is duted at ^proximately 39% acetonitrile. The fiaction 
referred to herein as ''Fraction B" or ''QH-B'* is^ or corresponds to, the fraction, 
which is elated at sqqpEroxiniiately 47% acetonitrile. The fraction referred to herein as 
^Traction or "QH-C* is, or corresponds to» the fraction, ^ihich is elnated at 
approximately 49% acetonitrile. 

10 

By combining isc(Hn or iscom-matrix conoplexes comprising diflfereaot fractions of 
Quilkga Scponaria Molina it is possible to produce preparations tiiat are less toxic 
It has also tumed out tiiat the effect of the compositions seems to be reenter 
mediated i.e. to receptora on die antig^ presetting cells (APQ recognismg tiie 

IS coaq>leces. Thus, whrai two dififerait fractions of Quilk^a &iponaria Molina are 
mtegrated m the same iscom complex this complex may bind to receptors witii 
affinity to fi:action 1 phts rec^tors with afiBnity to fraction 2, i.e. two sets of 
receptors. Whereas v4ien the fractiot^ are in sq)arate iscom partides or iscom 
matrix particles eadi partide will bind to the correq[>ond^g recq)tor(s) and limited 

20 to die recqptors for wfaidi it has aflSnity. When two sets of recqptors on the APC are 
triggered by die same partide lliat nuQr caiise strong effe ds leadmg to ride dfects. 
Moreover, the way tiiat die complexes effect their action via receptors mv be 
different m diffident species. Therefore, any combmation of weight % of iscom 
complexes based on dien: content of dififeroit fractions of QtiiUaJa Saponaria 

25 Molina may be nsed. 

The use of ssQ)onmpr9aration5 according to tins inv^tion results mpioducts witii 
increased tolerability, increased immunogenicity. The prqiarations may be used m 
mediods to tailor die immunog^dty mchiding increased control of inflammatory, 
30 hyprasensitivity and alleigic reactions. This tailor making may be spedes dq)^ent 
and may affect toxidty, tolerabiUfy and imnnmogenidly . 



Any niio of subfiagmente of e«/ttj?fl fijpoBflria 
Also,anycombiiurtionof8ubftagineirt8offi««^^ 
Ttaal two or meie subfiaginerts nuQT each be Jir^^ 
conqdex and used in the mixtare according to fte inve^^ 

Preferably mixtures ofiscom and /or niatrix are used in wlu<A the fraction fiuifl^a 
Scgnmaria Molina and fraction QuU C are separately mcoiporated into different 
iscomcomplews or matiix. As mentioned above any combinations dfweight%of 

the diflRaent isoom complexes based on their content of fiaction A and C of 
fi«/%fl 5i?powiria Molhui respectively may be used The mixtures m^ 
fimn 5 to 95% by weight, 10 to 90% by weight 15 to 85%by weight, 20 to 80%by 
weight, 25 to 75% by weight, 30 to 70% by weight, 35 to 65% by weight, 40 to 
60% by wdght, 45 to 55% by weight. 40 to 60%, by weight, 50 to 50% by weight, 
55 to 45% by weighti 60 to 40% by weight, 65 to 35% by weight, 70 to 30% by 
weight, 75 to 25% by wa^ 80 to 20% by weight, 85 to 15% by weight, 90 to 
10% by weight, 95 to 05% by weight, of iscom complexes comprismg fiaction A of 
gi/afaya 5<?poBarioMolina(aBhetdn defined) and tiieiestupto 100% in each case 
of mterval of iscom complexes comprismg fiaction C of Quaiq/a Sqponaria Molina 
(as berdn deiSned), counted on the content of fiaction A and C of QdUttfa 
Sigtonaria Molina le^ectivdy m the iscom conqilexes. 

Preferably, tiie mixture comprises fiom 90% to 99% by weight of complexes of 
fractionAand 1% to 10%by weightofconqdexesoffiactionC. Aparticularly 
preferred preparation comprises about 91% to 98% by weight of complexes of 
fraction A and about 2% to 9% by weight of complexes of fraction C, espedaUy 
about 92% to 96% by weight of conqjlexes effraction A and about 4% to 8% by 
weight of conq>lexBS of fractionC 



All intervals mentioned above may be used fi)r any combmation of any fraction of 
QuUlqla Sapomria Molina hi fimnulations for admimstrationto aiqr type of hmnan 



or animal species. Examples of animal spedes to vAidi the fimnvdations according 
to tfie invention may be administrated arc companion animals such as cats, 
horses, birds such as parrots, economical inqwrtant species such as cattle, e.g. 
bovine species, swines, sheep, goats. For horses espedally combinations of 
fiactionsAandCmaybeusedin any of the above menlionediatios. Preferably 
more than 50%bywdght of ftactionCisusedmcombination with any of the other 

fiactions and eqiedaUy in combination vrithfiaction A. Thus, fi^ 
by weight of C and 0,5 - .49.5% by wei^ of A may be used. 

men prepared as descrfted herein. Fractions A, B and C of fi«a?q^a &?w«a^ 
Molina eadi represent groups or femiKes of chemically dosdy related molecules 
definable properties. The dnranatographic conditions under vrbis^ibey are 
obtained are sudi that d»ebatdi-to-batdireproduciT)i% in terms of ehiti 

and biolo^cal activity is highly consistrat 

The present invention also extends to a vacdne conqwsition comprising as die 
active component thereof either (i) an irnmnnogenic iscom as broadly de^ 

above or (u) an iscom matrix as broadly descnT)ed above and at least one 
immunogen, together with one or more phaimaceuticdly acceptable carrier and/ or 
diluents. 

The formulation of sudi vaccine compositions is wdl known to persons sIoTled m 
this field. Suitable pharmaceulicany acceptable carriers and/or ditaents indude any 
and all conventional sdveate. dispersion media, fillers, soUd carriers, aqueous 
solutions, coatings, antibacterial and antifungal agents, isotonic and absorption 
delaymg agents, and the like. The use of such media and agents for phanna^ 
ceuticaUy active substances is wdl known in the art, and it is described, by way of 

example, in Remington's Pharmaceutical Sdences, 18th Edition, Made Publishing 
Company, Pennsylvania. USA. Except msofiir as any conventional media or agent 
is incompatible with the active ingredient, use thereofin the pharmaceutical 



compositions offtepiescat invention is coirt^ 
ingredienls can also be incorporated into the 



n,e iscom or isoom matrix complex according to the invention comprising each 
essentially one fiaction of fiuOftj^a 5qp«.flrto Molina may be administrated as a 
n±ctu« or 8q«nrtdy.atlJie same administration site or at diferent 

sites atlhesameoratdiflfcrenttimes. Different fiadions of QuUlaja Sapomria 
Molinamaybensedinfliedi&ient iscom complexes and matrix 

the differat cfnnpoations. 

Tbe invention flwiefoie also rdates to a at of parte comprising at 1^^ 

wherein each part comprises oneiscom complex or one iscommatrix complex ead^ 

complex comprising one saponin fraction famQfiUUga Saponarla Molina. 

Different fractions of 0iiiito^&po«i^ Molina may be use^ 

complexes and matrix complexes in the diffiient compositions in the different parts. 

The compositioos and kit of parte according to the invention may also comprise at 
least one other a<8ttyant than fractions from QAim Stvonaria Molina. These 
a^vante may be mixed with the iscom and/or iscom matrix complexes or be 

integrated into the coaq>laes. 

Examples of ofeer a^uvante that can be incorporated in the iscom and iscom matrix 
are any adjuvant, natural or synthetic, with desired inmnomodulatory effect, e.g. 
munmyl dipeptide (MDP>derivative8, such as filty add. snbstituled MDP. 
tlireonyl analogues of MDP; DDA, poly anions such as Dextian sulphate. 
Upopolysaccarides such as saponins (other «jan QuU A). CTmn prospecte for 
vacdne adjuvante", Waiien. H.S. (1988) CRC Crit Rev. Immunol. 8:2, 83-101; 
-Characterisation of anoD-toxic monophosphoryl lipid A", (1987) Johnson, A.G. et 
al. Rev. Infect Dis. 9:5. 5512-5516; "Devdopmental status of synthetic 
iaBnmmmodulatots",Berendt,MJ.etal (1985), Year famBmol. 193-201; 
"fommnopotentiating coigugates". Stewart-TuU, D.E.. Vacdne, 85, 3:1, 40-44). 
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It is especially advantageous to fiDormulate compositions in dosage unit &nn for ease 
of admixustration and umfonrnty of dosage. Dosage unit form as used herdn refers 
to physically disciete imits suited as unitaxy dosages for tlie human subjects to be 
treated; each unit costaiiiing a predetemuned quantity of active ingredient 
calculated to produce the desired thei^eutic effect in association mth the required 
pharmafi witical canter and/or diluent 

In yet anoth^ aqiect, the pres^ invention extends to a method of ^ 
inducing an immunls reqiohse in an individual, i^cb comprises administering to 
die individual an immundogicaUy effective amount of a vaccine composition as 
broadly desoibed above. 

As previously mentioned, the individual may be a human or o to animal, including 
a iivestodc ammal (e.g. sheep, cow or hotse), laborat<»y test animal (e.g. mouse, lat 
rabbit or guinea pig), companion anunal (e.g. dog or cat) or wild animal 

An immunologically efifective amount means that amount necessary at least partly 
to attain the desired immune response, or to delay tiie onset o^ hihibit the 
progression of, or halt ahogedier, tiie onset or progression of the particular 
condition being treated. This anumnt varies depending upon the health and physical 
condition of the individual to be treated, the taxonomic group of individual to be 
treated, die capacity of tiie individual's inmxune systm to ^tiiesise antibodies, tiie 
degree of protection deshed the fetmulation of the vaccine, the assessment of the 
medical situation, and otiier relevant ftctors. It is expected that the amount will M 
in a rdatively broad range tiiat can be determined through routine trials. 

Throughout tiiis specification and die claims whidi follow, unless the context 
requires otherwise, the word "comprise**, or variations such as "conquises" or 
"comprising", will be understood to imply the inclusion of a stated component or 
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group of componaits bat not the exclusion of aoy other componeats or gxoiq) of 
coxnponents. 

The inv^tion is illustrated by the firilowiog figures of which: 

5 

Figure 1 shows the preparation of fiactions A, B and C fay HPLC; 

Fig 2 shows antigen specific antibody responses against influenza vhrus micelles as 
described m the text were tested in EUSA Gog Titre) m the IgGl ((A) and IgG2a 
] 0 (B) subclasses, URoe (female NMRI) were immunised weeiks 0 and 4 with Ibt 

vaccine fi>nnulations described in Table 2 i.e. groups 1 tfarouglh 8. Mice were bled 
wedcs 3 and 6. The antibody responses were tested fitim bleeding coUected at week 
& 

IS Fig 3 shows fhe cell mediated immune response measured as die production of the 
cytokines IL-S (A) and IFN-y ^) by spleen cells collected week 6 afier imnnmi- 
sation as Scribed in Fig 2 afb^ stimulation in vitro with mfluenza vims micelles 
as described in the text 

20 Figure 4 shows serological response against different equme influraza antig^, 2 
wedcs afier tiie seccmd vaccmation. Ac^uvants 1 Qoil A, 2 = A, 3 = C, 4 »F» 5 » 
G and 6 «neg control 

All publication mentioned herem are hereby incorporated as refomre. The inven- 
25 tion will now be described by the following non-limiting examples. 

EXAMPLE 1 Preparation of Quillt^a Saponaria MoH na gphfi^ip nieat sapnnin^ ^ 

Purification of crude Quilkga Saponaria Molina extract to fiactimis A, B and C. 
30 A sohition (O.Sml) of crude Qdllaja baik extnurt in water (0.5 g/mQ is pre-tieated 
on a sep-pak cohmm (Waters Associates, MA). 
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The pre-treatorait involves washing of the loaded sq>-pak cohnnn with 10% 
acetomtrile m acidic wat^ in order to remove faydrophilic substances . lipapialic 
snbstances including QH- A, QH-B and QH-C are then ehited by 70% acefonitrile in 
water. 

The lipo{Mic fiaction from the sep-pak cohunn is Hm sq)arated by a 
sanq>reparative HPLC column (CT*sil, C8, 10 X 2S0mm, CfatomTedi, Sweden). 
The sample is eluted thn}ugh the cohnnn by a gradient from 25% to 60% 
acetonitrile in acidic wat^. Three fractions are collected from the HPLC cohnnn 
during tiie sqpatation. The residues after evaporation of these three fractions 
constitute QH-A, QH-B and QH-C 

The fractions designated QH*A, QH-B and QH-C were eluted at appnixunately 39» 
47 and 49% acetonitrile respectiveily. The ^cact elulion profile and conditions aie 
shown in Figure L 

EXAMPLE 2. Prepartion of iscom matrix. 
Materials 

Cholesterol»e.g., Sigma C 8503) 

Pho^haddyl choline (egg derived) e.g., Sigma P 3556 

MEGA- 10 (Bachem AC, Switzerland) 

QuiUaja sspomn fracti<ms A and C (patent W0961 171 1) 

0^ Hm Sterile jSlters (Acrodisc) 

PBS (lOmM phosphate buffered 150 mMsaBne,pH 6,8-7,4) 

Slide-A-Lyzer casetfes MW cut off 12-14.000 (Pierce) 

MEGA-10 {stock solution) 

Make a 20% (w/w) stock solution by adding 8 ml distilled waJtsc to 2.0 g of dzy 
solid MEGA- 10. Dissolve by gentle heating (30-50T). FiUer through a 0,22 nm 
sterile filter, aliquot and store at -20''C. 



Lipid mixture ( 15 mg/ml) 
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Dissolve 100 mg of each diolesteiol and phosphatidyl choline in 10 ml 20% 
MEGA-10. The lipids dissolve slowly at 30-60*C with slow stining- Filter through 
a 0,22 nm sterile filt^, aliquot and store at -20''C. After fireesdpg, fiie lipid mixtures 
need to be heated up to 40 imtil clear. Iterate all solutions to 24dbl ""C. 

5 

R^nmnfif^VfinhiHftnq (100 B^ml) 

1^0 gram of Qidttaja Stponaria Molina fiactions (A or C is dissolved in stmle 
distilled water. Keep aliquots fiozen at -20^C.)* Filt^ through a 0,22 nm sterile 
filtcar, aliquot and store at -20^C 

10 

The dijSEerent iscomrmatrix is prq)arations are produced as outlined in Table 1. 
Pnq>are the mixtures as follows. 
Add2 ml PBS to a SO ml fidcon tube 
1 Add the lipid mixture and mix tfaorottglily 
15 2 Add ss^onin and mix thoroughly 

3 Add PBS to 8 fhud volume of 12,0 ml, mix thoroughly 

4 Incubate for 30 minutes 

5 FiQintoSUd&*A4yzer 

6 Dialyse against 4 changes of 2 litm of PBS (24i:l'X:) (for 48-60 

20 7 Aspirate fiomSlide-A-Lyser and filter through 0^2 nm sterile filter. 

The formation of iscom-matrix was verified by native staining electron 
microscopy and tiie resulting concentrations of quill^a saponin was detennined by 
HPLC. 

25 

Tablet 



Prq)aratioii 


Lipid-mixture 


Quillaja sapooin 


PBS 




Amoont 

(mg) 


Vohime 
(Ml) 


Amount 
(mg) 


Volume 
(Ml) 


Volume 
(ml) 


A-matrix 


12 


800 


48 


480 


2,0 + 8,72 


C-flialrix 


12 


800 


30 


300 


2,0 + 8,90 
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703-matrix 


12 


800 


42 


420 


2,0+8,78 



EXAMPLE 3. PreoaratioD of PR-S mroteia micelles. 



1 Dilute 12 mg of PR-8 monomOT (1^ mg/ml) with PBS to a final protdn 
conc^itration of 1,0 mg/xnL 

2 Fitter tfaiougix 0>22 am sterile filter 

3 FiUintoSUde-A-lyzer 

4 Dialyse against 4 dianges of 2 liters of PBS (24±rC) (for 48-60 hours) 

5 A^iralefiomSlide-A-Lysa- 

This example was carried out to show in a coixq>arative study that iscom-matrix 
composed of a mixture matrix particles provokes minimal degree of side effects. 
One set of particles contain QHA as the <Kdy siq>Qnin and the other set of particles 
contaui QHC as the only saponin and wei:e prepared according to Example 2. Hus 
formulation is named matrix vfitit a "mixture of parades The conqxaiison is done 
with an iscom matrix as described m Patra WO 96/11711 i.e. each particle contain 
both QHA and QHC m e.& a ratio of 70% QHA and 30% of QHC. This is a matrix 
mih all in one particle. 

Nfice woe immunised days 0 and 42 with 1 pg of PR8 micelles (prepare^ as 
described in ecample 3) mixed with tibe iscom matrix fonnulation matrix yrith a 
mixture of particles and con^ared with the iscom matrix wi^ all in one particle, or 
with iscom matrix containig 100% QHA or 1 00% QHC as described in Table 2. 
Groups in whidi more than 50% of the mice died or sufifered fi:om unacceptable 
side effects by the treatment wim culled and excluded firom further investigations. 

Serum samples wmtak» from all mice in groins 1-7 day 56, two weeks after the 
booster administration. The sm were scremied for antigen specific antibodies of 
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IgGl (A) and IgG2a (B) subclasses. GiDi^p 8 in the figaie repress unvaccinated 
mice. The results are shown in Fig 2. 



After flie second bleeding spleens were taken fiom two mice group (groups 2, 4, 
S S, 6 and 7). The splera cells were stnnulated withPRS micelles ;t W/^ and ftie 
antigen specific induction of IL-5 (A) and IFN-y (fi) was measured, (kwp 8 in &e 
figure tq)iesmts unvaccinated mice* The results are shown in Fig 3 . 



Table 2 

10 

Nfice were immunised days 0 and 42 with die iscom matrix formulation matrix mdi 
a mixture particles (MIX groups 1^ and 3) and conqiared wi&, the iscom matrix 
with all in one particle (CONV groups 7, 8, 9, 1 0 and II ), or with iscom matrix 
coitfaining 1 00% QHA (groups 4 and 5) or 100% QHC (gpnsp 6 and 1 2). 

15 



Gitnqino 




A:C(iado) 


MK/CONV 


No of 
mice 


Deadl!^/total 


1 


50 


80:20 


MIX 


8 


2/8 


2 


50 


92:8 


MIX 


8 


0/8 


3 


50 


96:4 


MIX 


8 


0/8 


4 


50 


100% A 




8 


0/8 


5 


10 


100% A 




8 


0/8 


6 


10 


100% C 




8 


0/8 


7 


10 


70J0 


CONV 


8 


0/8 


8 


50 


80:20 


CONV 


8 


8/8 


9 


50 


92:8 


CONV 


8 


6/8 


10 


50 


96:4 


CONV 


8 


5/8 


11 


50 


70.30 


CONV 


8 


8/8 


12 


50 


100% C 




8 


8/8 















#Mice that were eutanized or died within 24 h after administration. 
A:C ratio (weight) of quilliua saponin fiaction A and C 
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RESULTS 
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Mice immunised PR8 micelles adjuvanted with high dose (50fx^ of iscom matrix 
contaiiiing 80% QHA ami 20% of QHC i.e. lOjig died wiflrin 1 or 2 days. Likewise 
did mice immmiised with 50\xg of the formulatioa 100% QHC died within 2 days. 
In contrast mice immunised widi SOpg of the formulation 100% QHA survive 

5 wi&out any noticed advwse reactions. Le. the lower dose of QHC was sufificiMt to 
kflll mice ^ea inccMporaled in the same matrix paitide as QHA (CONV group 8 in 
Table 2). Even when a low amount as 4[ig (8(%) of QHC in combination with 46 
Hg (92%) of QHA m a CONV matrix killed 6 out of 8 mice (group 9 Table 2). Also 
2\ig (4%) QHC lolled mice when combined wifli QHA in CONV matrix (groiqp 10 

10 Table 2). Mice in group 6 (Table 2) recdved lOjig QHC being 100% (uc. no QHA) 
m Ac matrix and all mice survived. 

Thus, the mice were more sensitive to QHC when combined with QHA in the same 
CONV matrix particle (groups, 8 9, and 10). 

15 Mice receiving low dose matrix i.e. lOjig of total saponin divided on 70% of QHA 
and 30% of QHC survived all. In tiiis case the mice received QHC. 

Mice immunised with PR8 micelles adjuvanted with a formulation containing 
difiFerent matrix particles i.e. a mixture of particles (MIX) inchiding one set of QHA 

20 and one set of QHC survived much higher doses of diis matrix formulation than the 
CONV formulation. Mice injected with the foraiulation with 92% QHA (46fig) and 
8% QHC (4)ig) gtxnip 2 m Table 2 (92:8) or wifli the formulation 96:4 (Group 3 in 
Table 2) containmg 2\ig of QHC survived alL This outcome shall be con^ared with 
that of corresponding amounts of QHA and QHC in CONV matrix (groqps 9 and 1 0 

25 Table 2) which caused high mortality. 



Thus, mortality - toxicity can be avoided by physical separation of QHC &om QHA 
and distribute them into dififerent matrix pardcles. 



Tte results arc Shown in figure 2. Antigen specific response divided into IgG 
subclasses. Mice (femateNMRI)^iiiBnu^ 

f(mnlationsdescra«dinTaMe2.Micewerebledv«eks3and6.T^^ log 
EUsa litres) lesponse at week 6 is shown in A and tbe con»sponding I^^ 

inB. 

An important finding in this experiment is that die inmiune enhancing capa^^^ 
rrtained or eriianced as measured by anhlJOifyresponsesw 
separated into different sets of particles, as demonstrated in Fig 2. 

t 

In Fig 2 it is shown that a mixtnre of particles (MK) enhance die same level of 
IgGl antibody (Fig 2A) to PR8micdles as the same dose ofQHA and QHC in the 
same proportions when incoqwtated in the same particle Le.CONVparti^ 
However, higher levels ofIgG2aantn)ody antibodies were enhanced by the 1^ 
toulation (Fig 2B). The groups 2 and3 (MK) Shan be compared wHh the gro^ 
9 aod 10 (CONV) QHA -QHC matrix and with 100% of low dose QHC matrix 
(group 6) and wifli 100% of QHA high dose matrix (group 4 Table 2). Mice m 
group7injectedwiflialow dose oflOiig (CONV 70:30), i.e. the dose the mice can 

accept, responded with apotent IgGl (Fig 2A) response, but alow IgG2a response 
(Fig2B). 

Thus, the invention withamatrixfornnilationwifliamixture of matrix particles can 
be given in Wgh d(»es evading ride eftfecte, enhance the antibo(fy r^^ 
levels than those with than fee CX)NV matrix. Particularly flie IgG2aresponse is 
enhanced The IgG2a response is e.g. particdaily uiiportant for defen« 

intracellular parasite e.g. viruses. 
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Pnh^^ri^entof r-" in.in.iiie teSPQPSe 

) oibance cell mediated 
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TheCX)NVmatnxl— .^x m, 

i^unityinthedosestolendedtiumteMIXfiHTnu^ 

MIX&tmt,latioa(92:8.gioap2)cDhancecansi^ 
CONV(70:30.gn,^7). QHA^HCfonnolatioa,arihe 100% QHCmalrix. Fonnu- 
lation (group 6). The mix (92:8. group 9) formulation also enhances the IFN-y 
considerably betterthantheQHC lOO'/o matrix (group 6).orAe(X)NV (70:30. 

group 7) foimukdon. 

Tonote is that QHAhasastrongcapadfy to enhance cdl mediated imm^ 
responses measuredby 11.5 and n^-7I«Kinction.tet 

antibody response. 

In conclusion die invention defines a concept for iscom and iscom matrix formu- 
lations that considerably reduce toxicity and side e^ aUowing potent doses of 
the adjuvant active molecules iviflunit loosing capadly to enhance immune 
re^nse. 

Moreover, while a low but acceptable dose of a QHC matrix formulation has good 
cap acity to enhance and IgG 1 response it is lower with regard to the important 
IgG2aresponse. The capacity of QHC matrix to induce ceU mediated immunity is 
also comparatively low to that of the invention. 

nie QHA matrix potentiy enhances cell mediated imfflunily . but is inferior to the 
invention to enhance antibo^ mediated immunity. 

The invention witii mixed matrix particles is superior to matrix foimnlafions 
containing QHA and QHC in the same particle (CONV) measuredby IgG2a 
antibody response and measured by cell mediated responses. 
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The new inventioii enhances a comply immune respcmse and is ttiaef<»e superior 
to the earlier described matrix fonniiladons^w^ 

EXAMPLE 5 . Safety testing in horses of five diffamt foimulat ions of iscom -^natrix 
5 as adjuvant in a vacdne apaingt tufhtwiTa 

Materials : 

fecom-matrix A (A-matiix). B A+C (73)-matrix, C (C-mafrix) and D (A-fC (3 :7)- 

matrix were prepared aoxirding to EKAMPUS 2 The ^ 
1 0 were blooded mio vaccines A, B« C and D by mixing per millilitre vacdne, 25 0 fig 

matrix witti 40 LF tetanus toxoid and 1 00» 50, and SO AU equine influenza antigens 

derived fiom A/equi-l/Prague^56, A/equi-2/Newmaricet*l/93 and A/equi- 

2/Newniaricrt-2/93, reflectively (Table 3). Buffer 3 was added ad 1 ml per dose. 

MlQeDza antigens were prepared according to EXAMPLE 3. Horses were of mixed 
IS breed and consisted of Nedieriands Welsh Ponies, Nedieriands Forest Ponies and 

Netherlands Ridir^ Ponies. 

Methods: 

Ihe safety test was carried out according to the PH. Eur.» 0249, Batch safely testmg 
20 ( 1998). In brie^ horses were vacdnated intramusculariy with a double dose of 

vacdne (2 ml/ anirnal; 500 pg a4juvant/animal) and revaccinated with a single dose 
14 days later (Iml/animal; 250 |ig adjuvant). Vaccmes were administered at the left 
side of the neck, each vacdiotion on a different spot or at fbe ri^t side of the neck 
when the animals were used to test &esa&^ oftwoprq»rations.Inthelattarcase 
2 5 e7q)eriments were conducted in a consecutive order. After each administration, local 
reactions were scored by palpation of the injection site and systenuc reactions wa:e 
scored by measuring rectal temperatures and monitoring clinical ^earance of the 
animal. 



m 
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Tables 





Influenza antigeaos (AU/ml) 








Vaccin 


Piague/56 




MM- 


Adjuvant 


Tetanus 


Volume 


e 




1/93 


2/93 




QJJmX) 


(ml) 


A 


100 


50 


50 


A,2S0)ig 


40 


1 


B 


100 


50 


50 


B,250|ig 


40 


1 


C 


100 


50 


50 


C.250ng 


40 


1 


D 


100 


SO 


50 


D, 250ng 


40 


1 



Results 

Systemic reactions measured as body tenq>eratuie. 

5 Horse no. 28, vaccinated using adjuvant B gave abody temperature inaease of 
1 .e^'C, 6h after flie first vaccination. The body twnpaature fih after the first 
vaccination was 38.9^C. After the second vaccination haidly any increase in body 
tenqjeratore was observed. The otte horse (no. 50) did not respond with an 
inorease in body tempecature after vaccination. 

10 Horse no 49, vaccinated using acguvant D gave a bo^ temperature increase of 
1 ,9**C, 6h aftar die second vaccination. The body ten^eratoie 6h after the second 
vaccination was 39.3**C. The oth» horee (no. 53) also gave an increase in body 
temperature 6h after the first and second vaccination of 1 .3°C and 0.9T, 
respectively. The body tenq»aatures of this horse were 38.6 And 38.1, respectively. 

IS Furfhennore^ the vaccme that contains adjuvant D induced a systemic reaction in 
horse no 53 , aft^ the first and second vacdnation die animal was listless, lethargic, 
slow (data shown in table 4). 

Finally, horse no. 28, vaccinated using adjuvant E gave a body tai^aature increase 
of 1 .TC, 6k zSet the second vacdnation. The body temperature 6h after the second 
20 vaccination was 39.6*C The othCT hoise no. 50 did not respond wifli an mcrease in 
body ten^)erature after vaccination. 

Local reaction in horses scored by palpation of the iiyection side 

Animals were observed for a period of 28 days after the first vaccination. Data have 

been recorded for the first 2 d^s after the two vaccmations because no local 



reacti(H>s were <*servcd at flie other time points. As can be seaito 
fluctuations in body tamperaliire were seettixAen the a(auvantsAandCw 



used 

Table 4: Local reaction score. 







Time after fiiist vaccination 
(SOOiigofacguvant) 


Time after se 

vaccination 

(250ngofadj 


cond 
uvant) 




Horse 
no. 


Ai^uvan 
t 


;0h 




24h 


4gh 




24h 


48h 


49 


A 










• 




D,2 


53 


A 












- 




28 


B 




D.l* 




Snotty 

nose- 








SO 


B 
















47 


C 
















52 


C 
















49 


D 




F+l,9"C 






D.1 

F+2.0»C 






53 


D 




A 

F+U*C 


A 




A,D,2i 







A - Listless, lethargic, slow D = Diffiise local reaction 

DP = Difiuse painful local reaction DW= Diffuse local reaction qwt feels wann 

FHnoreaseofbody 

temperature 

* = Diameter of local reaction in cm 



As is evident fiom table 4 adjuvants A and C did not induce local reactions, 
adjuvant B and D did not induce severe local reactions* 
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' EXAMPLE 6. Potency test ing in horse y of two candidate fonmilations of iscom- 
matrix as adiuvant in a vaccine against equine influ^iza: comparison with two new 
formulations faccordinp to this invention). 
Materials 

5 Isoom-mattix A (A-matiix) and C (Omatrix) were prepaied according to 
EXAMPLE 2. 

Iscom-matrix F and G weie prepared by mixing of iscom-matrix A and iscom- 
maHix-C to equal con^osition (amounts) as iscom-malrix preparations B (A4€ 
(7:3>matrix) and D (A+C (3:7>-matrix) but with Quil A fiaction A and Quil A 
10 fraction C in dif^ntiscQm-matrixconq)Iexes. 
Methods 

In this example, the adjuvants A» C, F and G (1 ml/animal; 2S0 |ig adjuvant/animal) 
were tested for potency. Horses wm vacdnaled twice with a 4-wedc interval . The 
serological responses agamst the antigens Prague, Newmarket^/93» 
15 Newmaxlcet/2/93 and tetanus toxoid (fimulated with different actjuvants) were 
measured 2 wedks after the second vaccmation. As positive control, animals 
vaccinated mUx a traditiimal vaccine containing the same amount of antigens but 
with fiee Quil A as adjuvant (12S |ig/dose)» le. Equenza, were mchided in the 
exp^iment 

20 It was shown diat the adjuvants A, C,F and Gat a (k>seof250)igM were abfe 
enhance the s^ological responses when conq)ared to a traditional vaccine. The 
serological response against equine influmza antigens was sunilar for all new 
adjumts investigated (A^C^F and G). Hie serological reqjonse for flie tetanus 
toxoid was comparable for the adjuvants A, C and F but were hi^ier for adjuvant G. 

25 It was concluded that adjuvants A» C, F and G were suitable as new generation 
adjuvants in horses based on die potency data. 
Results 

Results of equine mfluenza antig^ are sununarised in figure 4 and the results for 
tetanus toxoid antigen are summarised in table 6. It was shown that the adjuvants A, 
30 C, F and G at a dose of 250)il/ail were able to enhance the serological responses 
when compared to a traditiomd vaccine (adjuvant Quil A). The smlogical response 
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against equine inflaoiza antigens was similar far all new ac^nvants investigated (A^ 
Q F and G). The serological response for the t^anus toxoid was comparable for the 
acguvaiits A, C and F but were higho" for adjuvant G. 

Figure 4 shows the sm)Iogical response against dif^ent equine influenza antig^, 
5 2 weeks after tiie second vaccination. Adjuvants 1 = Quil A,2=A,3 = C,4=F,5 
= G and 6 - neg oonlroL 



Table 5: Serological response s^ainst tetaxm toxoid antigen, 2 wedcs after die 
second vaccmation. 



Group 


A(yuvaiil 


Amount of 
adjuvant 


Serological response 


1 


QmlA 
([ntervet) 


125|ig/ml 


4.7 


2 


A 


250|ig/inl 


9.6 


3 


C 




lU 


4 


F 


250fig/inl 


6.S 


5 


G 


250(ig/ml 


21.2 


6 






<0.4 
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EXAMPLE 7. Safety testing in horses of st^\\wfmhi A ^ C> F and G in a vacftine {^ fyjitigt 

equine influenza. 

Materials 

Iscom-matrix A (A-inatrix) and C (C-matdx) were prqiazed accordmg to 

15 EXAMPLE! 

Iscom-matrix F and G were prepared by mixing of iscom-matrix A and iscom- 
matrix-C to equal composition (amounts) as iscom-matrix prq>arations B (A+C 
(7:3>matrix) and D (A+C (3:7)-matrix) but with Quil A fraction A and (^ul A 
fraction C in diff^ent iscom-matrix con^lexes. 

20 Methods 

In Exanq)le 7 preparations A, C, F and G were tested for safety in horses. The safe^ 
test was carried out according to die Ph. Eur., 0249, Batch (safely) testing (1998) as 




described in exanq)le 3 with the exception fliat a double dose contained 1000 |ig 
acguvant/animal. 

Results 

No systonic reactions were obsoved in prepaiadons containing adjuvant A, C and 
S F.Prq)aiatiQnGinducedqrstenucieacti(msin4outof5asisialsafl^ 

second vacdnadon (tempeiatuxes increased between 1,3 and 1,8 T and were > 38,7 
''Q. R^aiding local reactions preparation F was most safe. However the local 
reactions induced by the odier preparations were acceptable (small local reactions, 
soft, 1 X 1 on to 3 X 3 on at 4-6h ato the first vaccination). 

10 

GENERAL CONCLUSION firon examples S. < i and 7 

In EXAMPLE 5 in wbidi 2S0|ig of adjuvat was used p r^a rati ons B and D induced 
some local and systemic side effects. The adjuvant effect of adjuvant prqiaration B 

1 S and D ware equal to that of adjuvant pr^aration C. The same compositions as B 
and D but with the sqKmin fractions A and C in separate mairbc complexes, i.e., 
preparations F and G were in Exaniple 6 shown to be as potent as (or as m die case 
of adjuvant G even more potent) adjuvant preparation C In Exan^le 7 the safely of 
1 000 fig (twice as much as die primary inj ection in Exanqple 5) of ai^ uvant 

20 prq)arations A, C, F and G were tested. Adjuvant preparati ons A, C and F did not 
induce severe local or aystanic reactions. Adjuvant preparation G did induce 
systemic reactions (increased body trajierature, 13-1>8 ''C, 6 h post vaccination) in 
4 of 5 animals 
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1. A«Hi«)ositUmcoii9rism^ 

fiom iscom and iscom matrix complexes. eaA complex comprising essentiaUy 

one sspoim fiaction from QidUaJa Scponaria Molina. 

2. AcompoatiDnaccordiBgtoclaimlcomprisingamixtareofatleasttwoisco^ 
. complexes each complex coii?)risingesseniiany one saponin fiaction ftom 



3. Acmnpositionaccoidingtoclaimlcomprisingamixtureofatleasttwoi^^^ 
matrix complexes each complex comprising essentially one saponin fraction 
from QmUiya Saponaria Molina. 

4. A composition according to claim 1 comprising a mixture of at least two iscom 
and/or iscom matrix complexes each complex con^sing essentially one 
saponin fiaction from QaOiga Sapofoaria Molina, which fiaction may be a 
dififetent one in the differait con^lexes. 

5. Kit of parts conqaising at least two parts, xi(iiereineadi part c(^^ 
iscom complex or one iscom matrix con^lex, each complex conqnising 
essentially one saponin fiaction firon Qtma Stvomria Molina, wMch fiaction 
may be a difierait one m the difEevNit cooq^es. 

6. A composition according to any of claims 1-6 comprising at least one other 
adyuvant than a sqsonin fiaction fiom QuiUega Sqtonaria Molina. 

7. Use ofamixtureofatleasttwo iscom or iscom matrix complexes according to 
any of dauns 1-6 eadi conqirising essentially one saponin fiaction fixnn 
QuOlt^a Scponarta Molina fijr flie prqwiation of an imraunomodalating 
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8. UseofainixtureofatleasttwoiscomoriscomiDatra 
anyofdaims each comprisiiig essentiaUy one saponin ^ 
QuaUya Siq>onaria Molina and at least one antigen for Ae preparation of a 
vacdne. 

9. Use of a mixlare of at least two iscom matrix complexes according to any of 
claims 3,5 and/or 6 each comprising essentiaUy one saponin fiaction fiom 
Quillaja Saponaria Molina for the preparation of an adjuvant. 

10. Use of a mixture of at least two iscom or iscom matrix complexes accotding to 
any of claims 1-6, characterised indurt die saponin fraction from Quillqia 
Stvonaria Molina is chosen fiom fraction A. fiaction B, fiaction C ot&dUtga 
Saponaria Molina, spiooside, Q VAC, Quil 1-21 



1 1 . Use of a mixture of at least two iscom or iscom matrix complexes according to 
any of claims 1-6, characterised in that die saponin fraction from Quinaja 
Sevonarla Molina is chosen from fraction A of Qidllala Saponaria Molina, 
fraction B olQuitttg'a Stqionaria Molina, and fraction C of QmlU^a Sqponaria 

20 Molina. 

12. Use of a mixture of at least two iscom or iscom matrix complexes according to 
aiiy of claims 1 -6. (sharacterised in flat the mixture comprises from 50% to 70% 
by weight of complexes of fiaction A of Quma Saponaria Molina and fiom 

25 50% to 30% Iv weight of complexes of fraction C ofQuUU^a Saponaria 

Molina. 

13. Use of a mixhire of at least two iscom or iscom matrix conq>lexcs according to a 
daim 9, characterised in dot flie mixtone comprises from 50% to 30% by weight 

30 of complexes of fraction A of QuUliga Scponaria Molina and from 50% to 70% 

by weight of conq>lexes of fraction C of Quait^a Saponaria Molina. 
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14. Use of a mixture of at least two iscom or iscom matrix conqjlexes according to 
any of daims 1-3, characterised in that the saponm fraction fiom QuiHaja 
Scponaria Molina is chosen fiom Qoil 1 -21. 

S 
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ABSTRACT 

The inventioA relates to a conxpositioii oonqmsing a mixtoie of at least two iscom 
complexes each con^lex comprish^ essentially one saponin fifaction fiom Quillqfa 

5 Saponaria Molina. The complexes may be iscom conqilexes or iscom matnx 
complexes. The invention also pertains to the use of sudi a mixnne for file pFq)a- 
ration of an immunomodiilating pharmaceutical, and adjuvant, formulations for 
immoDsation e.g. for production of monoclonal antibodies and a vaocme. Kits of 
parts comprisiQg at least two paits^ wherein each part comprises one iscom conq>lex 

10 or one iscom matrix complex according to the invention are also embraced. 
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